Library preparation and Solexa sequencing were performed at the Centre de Regulació Genòmica and the Institut de Recerca Biomèdica (Barcelona, Spain), following the manufacturer's protocol. In each sequencing round, 10 ng of each sample was used and fragments between 300 and 350 bp were size selected before sequencing. Reads of 36 and 40 nucleotides were aligned against the Drosophila melanogaster genome (dm3 genome assembly, BDGP Release 5). Two biological replicates were carried out per ChIP.
rabbit anti-PolIIS2P (1:200). FITC-conjugated secondary antibodies (1:200) were obtained from Jackson ImmunoResearch Laboratories and preparations were mounted with DAPI to stain the DNA. Chromosomes were visualized under a Leica microscope.
RNA extraction, retrotranscription and Real-Time PCR
As starting material, 10 wild-type and ash2 I1 larva were disrupted and anterior-halves were collected. RNA extraction was performed with Trizol Reagent, from Invitrogen, following the instructions of the manufacturer. DNase I was performed for 20 minutes at 37ºC, and RNA was purified with Zymo Research DNA Free RNA Kit. Sample quality and concentration were analyzed by Bioanalyzer. For retrotranscription, 1 μg of RNA was incubated with 0.5 μg of oligo-dT, 1 μL dNTPs 10 mM in a final volume of 12 μL for 5 minutes at 65ºC. To each sample, 7 μL of a mix containing 4 μL (5x) First Strand Buffer, 2 μL DTT 100 mM and 1 μL RNasin 40 U/μL were added and incubated 2 minutes at 37ºC. 1 μL of M-MLV 200 U/μL retrotranscriptase was added and incubated for 50 minutes at 37ºC and 15 minutes at 70ºC. For Real-Time, 0.5 μL of cDNA was used. Two independent replicates were performed and analyzed following the ΔΔCt method. The following primers were used for Real-Time:
engrailed RNA: 5' CGATCGTCCCAGCTCAGG 3' 5' AACTGCTCGCTGGAGAACG 3' CyclinA RNA: 5' GCTCAATGGCAACAACAATG 3' 5' TAAGATTTCTGACGTCACGG 3' mRpL40 RNA: 5' ATCGACGAAAAGGACAAACG 3' 5' ACGTTCCTCCAACTGGTCG 3' RpL36 RNA: 5' GGCGACAAGAAGGTCAAGG 3' 5' GCGCATGAACTTGGTGTGG 3' Sply RNA: 5' CTTTCCCGATTCCCGTAGC 3' 5' TGACGGGCTTAAGGCAATC 3'
Supplementary Figure S1. Gene Ontology (GO) term enrichment of ASH2 and H3K4me3 targets. Highly represented, non-redundant categories were selected according to the modified Fisher exact P value. The number of genes in each category is shown within the bars. (A) ASH2 target genes (B) ASH2/H3K4me3/H3K27me3 target genes.
Supplementary Figure S2. Comparison of wing discs ChIP-Seq and embryos
ChIP-on-chip. From top: input distribution (in grey), H3K4me3 distribution (in red), ChIP-Seq targets (in brown), ChIP-on-chip targets (in black) (1) and RefSeq (2) genes (in dark blue).
Supplementary Figure S3 . Gene Ontology (GO) term enrichment of silenced ASH2/PolIIS5P target genes. We selected only highly represented, non-redundant categories according to the modified Fisher exact P value. The number of genes in each category is shown within the bars.
Supplementary Figure S4 . Correlation of ASH2, H3K4me3 and RNA Polymerase II target genes. Venn diagrams showing the overlap between ASH2, H3K4me3 and PolIS5P (left) and ASH2, H3K4me3 and PolIIS2P (right) target genes.
Supplementary Figure S5. Gene Ontology (GO) term enrichment of silenced ASH2
target genes in wild-type discs. We selected only highly represented, non-redundant categories according to the modified Fisher exact P value. The number of genes in each category is shown within the bars.
Supplementary Figure S6 . Gene Ontology (GO) term enrichment of silenced ASH2/H3K27me3 target genes. We selected only highly represented, non-redundant categories according to the modified Fisher exact P value. The number of genes in each category is shown within the bars.
Supplementary Figure S7. Expression level of ASH2 target genes in ash2 mutants.
Quantitative RT-PCR of ASH2 target genes in ash2 mutants (dark grey) in comparison to wild-type larva (light grey).
Supplementary Figure S8 . RNA Polymerase II occupancy in wild-type and ash2 mutants. We performed qPCR-ChIP assays of total RNA Polymerase II at TSS and 3' region of selected genes in wild-type (light grey) and ash2 I1 larva (dark grey). We calculated the ratio between total PolII occupancy at both regions (TSS/3') for each gene. Supplementary Table S1 Supplementary Table S2 . Identification of novel genes and alternative initial exons. We selected the genomic regions lacking of RefSeq (2) genes that are enriched in H3K4m3 and overlap with the collection of full-length mRNAs from GenBank (3). In addition, we identified putative initial exons of several genes, supported by both H3K4m3 and mRNA information, which are not annotated in RefSeq. The following information is shown for each annotation: chromosome, coordinates of the ChIP-Seq target, mRNA GenBank identifier, coordinates of the new annotated feature, feature type (novel gene or initial exon) and name of the reannotated gene. Supplementary Table S4 
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